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$+f$jcoo1 $+$ $f$jint (2)




$\tau\epsilon^{2}\frac{\partial}{\partial t}P(r, t)$ $=$ $\epsilon^{2}\nabla^{2}P+P(1-P)(P-\frac{1}{2}+h(r, \{r_{j}\}, t))$ (3)
$P(r, t)$ H $P=1$ $P=0$





$\forall j\backslash r\in\partial\prime \mathrm{S}\Rightarrow|r-r_{g}|>a_{j}$ (4)
$f_{l}.(r, \{r_{j}\}. t)$







$f1_{g}$, $h(r\backslash \{.r_{j}\}\backslash t)$
(3) $F$
$\tau\epsilon^{2}\frac{\partial F}{\mathrm{r}9t}$ $=$ $- \frac{\delta\Gamma\tau}{()P\sim}$ (7)
$F$ .– $\mathit{1}_{\mathrm{S}}^{\backslash }(\mathrm{J}r\{\frac{\epsilon^{2}}{\underline{?}}(\nabla P)^{2}+g(P\backslash h)\}$ (8)
$g(P, h)$ – $\frac{1}{4}P^{4}+(\frac{1}{l,\downarrow \mathrm{t}}f_{l}$. $-. \frac{1}{\mathit{2}})P^{3}-\frac{1}{2}(h-\frac{1}{2})F^{2}-$ $\backslash (9)$
$j$
$f_{j}^{\mathrm{i}\mathrm{n}\mathrm{t}}$ $=$ $-‘ \frac{\acute{r}\mathit{3}}{\{\mathit{3}r_{J}}F$
$=$ $- \int_{\mathrm{S}}|$.
$\mathrm{d}r\frac{\partial}{\partial’r_{J}}g(I’. h_{J})$
$=$ $-f_{\mathrm{S}} \mathrm{d}r\frac{\partial g}{\partial^{r}f_{1}}\frac{\partial l_{I}}{\partial’r_{f}}$ (10)
(9)
$\frac{\partial_{f}‘}{\partial f\iota}$ $=$ $\frac{1}{3}P^{3}-\frac{1}{2}P^{2}$ (11)
214
(5)
$\frac{\partial h}{\partial r_{j}}$ $=$ $(h_{g}-h_{0}) \frac{\partial}{\partial r_{j}}\mathrm{O}-(a_{j}-|r-r_{j}|)$







$=$ $(h_{g}-h_{0})[ \oint_{\partial \mathrm{S}}\mathrm{d}n(\frac{1}{3}P^{3}-\frac{1}{2}P^{2})0-(a_{j}-|r-r_{j}|)$
$- \oint_{\mathrm{D}},$
$\mathrm{d}r\nabla(\frac{1}{3}P^{3}-\frac{1}{2}P^{2})\ovalbox{\tt\small REJECT}$
$=$ - $(h_{\mathit{9}}- h_{0}) \oint_{\mathrm{D}_{j}}\mathrm{d}r\nabla(\frac{1}{3}P^{3}$ $-$ $\frac{1}{2}P^{2})$ (13)
(14)





























$g=1,$ $\epsilon=1.0\mathrm{x}10^{-2},$ $\tau=1.0,$ $a_{i}=5.0\cross 10^{-2},$ $m_{\mathrm{i}}=1.0\cross 10^{-- 2}$ ,
$K=0.3,$ $h_{g}=0.5,$ $\triangle t=5.0\mathrm{x}10^{-5},$ $\triangle x=2.0\cross 10^{-2}$
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30 $\mu$ In (b)





( $4(\mathrm{b})$ ) ( $4(_{\acute{c}}\})$ )
5
stick-slip
60000 step 80000 step 100000 step 120000 step 140000 step
5: stick-slip ( )
( $\Phi=0.30,$ $h_{0}=$









$P(r.t)=0$ . at $\tau_{x}’=0$
$P(r, t)=1)$ at $r_{x}=L_{x}\triangle x$
$P(r+L_{y}\triangle xe_{y}\backslash t)=P(r,$ $f\dot{)}$
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